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THl 



TWENTIETH MEETING 



OP 



THE AMERICAN ASSOCIATION 



FOR THE 



ADVANCEMENT OF SCIENCE. 



OOMMENOTNG AUGUST IGtli, 1871, 



I N 



INDIANAPOLIS, IND. 



INDIANAPOLIS: 

B. J. B&IQHT A CO., PRINTEB8. 

1871. 



SUB-COMMITTEES. 



ON ItECEPTION. 

R J. Bright, Wm. D. Wiles, E. B. Martindale, 

John W. Murphy, L. W. Hasselman, A. H. Conner, 
A. L. Boache, W. S. Pierce, J. I. Morrison. 

ON FINANCES, 

John Fishback, John 3. Newman, James B. Ryan, 

Austin H. Brown, A. G. Porter, N. B. Eddy, 

E. C. Garlick. 

LODGING AND ENTERTAINMENT. 

George Merritt, John M. Lord, Frederick P. Rush, 

J. George Stiltz, Dr. J. M. Gaston, William H. Weeks, 

John W. Byrkit. 

ON EXCUMSIONS. 

M<vJor J. E. Simpson, Horace Scott, Robert Connelly, 

Erie Locke, E. S. Alvord, C. C. Hines, 

V. T. Malott 

ON nOOMS EOB MEETING. 

Valentine Butsch, James DeSanno, J. Barnard, 

John R. Elder, O. F. Mayhew, N. McCarty. 

ON INVITATIONS. 

Dr. Theoph. Parvin. Dr. F. 8. Newcomer, Thomas D. Kingan, 
D. M. Berry, A. Seidensticker. 

ON MAILBOADB. 

Thomas A. Morris, J. E. Simpson, M. M. Landis, 

Col. S. F. Gray, J. K, Perkins, Gen. Nathan Kimball, 

David Gibson, C. C. Gala. 



To provide for the accommodation of the Association, 
the State officers and State Board of Agriculture have 
placed at the disposal of the Local Committee, rooms in 
the State Capitol. 

The Agricultural Boom will be used as a reception 
room, where the Local Committee, designated by a 
badge, will be in attendance. There will also be in this 
room an Association Post Office and Telegraph Office, 
for the reception and distribution of letters and tele- 
grams. 

Indianapolis papers (wrapped and unwrapped,) con- 
taining the reports of the meetings, will be for sale at 
the Association Post Office. 

The Daily Programme will be ready for distribution 
at the office of the Local Committee, at the convening 
of the daily session at ten o*clock a. m. 

The Senate Chamber and the Hall of Kepresentatives 
will be occupied respectively by the Sections A and B 
of the Association. 

The Sub-Section Microscopy will occupy a suite of 
rooms in the State Library. 

The Local Committee have also secured the use of the 
Academy of Music, where, on the aflernoon of the first 
day (August 16th,) a reception will be extended to the 
members of the Association by His Excellency, Conrad 
Baker, Governor of Indiana; to which Prof T. Sterry 
Hunt will respond; and in the evening, at the same 
place, Prof. Hunt, on retiring from the Presidency of 
the Association, will deliver the annual address. 

The Chamber of Commerce and Young Men's Chris- 
tian Association Beading Rooms will be open at all 
times to the members of the Association. 

The public are generally invited to attend the general 
and sectional meetings. 



Health of Indiaxiapolis. 

Indianapolis is one of the healthiest cities in the west. 
It has a beautiful location on the high gravel bluffs over- 
looking White Kiver. The city is laid out on a grand 
scale, somewhat on the plan of Washington City. The 
principal streets are each one hundred feet wide, and, 
with the exception of a few of the business thorough- 
fares, are beautifully adorned, from one end to the other, 
with shade trees of many varieties. 

Places of Interest to visit in Indianapolis and vicinity. 

United States Arsenal; Hospital for the Insane; In- 
stitutions for the Education of the Deaf and Dumb, and 
the Blind; forty-seven Churches, many of which are of 
elegant design and finish; Prof. E. T. Cox's Geological 
and Mineralogical Cabinet and Chemical Laboratory; 
Herbarium of the late Prof. Planner, of Missouri; State 
Geological collection; Indianapolis Rail Rolling Mill, in 
which is used Danks' Machine Puddling Apparatus ; Cap- 
ital City Rolling Mill; Car Wheel Factory; Sinker & 
Davis' Machine Works and Boiler Shops; Eagle Machine 
Works and Boiler Shops; Greenleaf & Co.'s Foundry and 
Machine Works, foj: large castings and heavy machinery; 
Phoenix Foundry and Agricultural Works; Novelty 
Iron and Steel Works; Dean Bros'. Wool and Cotton 
Machine Works; Stafford Loom Manufactory; Sheffield 
Saw Works; Glass Works; Sarvin Wheel Co., Manufac- 
turers of carriage and wagon materials; Shaw, Lippin- 
cott & Conner's Coach Works; Geo. Lowe & Co.'s Car- 
riage Works; Drew's Carriage and Wagon Manufactory, 
Indianapolis Cotton Mill Co.'s Mills; Hoosier Woolen 
Mill; Ohio Woolen Mills; Paper Mills; ten large Mer» 
chant Flouring Mills; Bellefontaine Railroad Shops and 



Locomotive and Car Works; 1., C. & L. Railroad Shops; 
Indiana Central Railway Shops; I., B. & W. Railroad 
Shops; Wheeler & Wilson Sewing Machine Manufactory; 
Union Starch Factory; the extensive Furniture Manu- 
factories of Spiegel & Thorns, Cabinet Makers' Union, 
and Mitchell & Rammelsburg Furniture Co.; Indianap- 
olis Piano Manufactory; several large Sash, Door and 
Blind Factories, and Planing Mills; three large Pork 
Packing establishments; Artificial Stone Paving and 
Cement Drain Tile Works; Paint and Varnish Works; 
Art Gralleries; Green Houses; Educational Institutions; 
and numerous other interesting points not enumerated^ 

Indianapolis can justly be proud of her Union Rail- 
way Passenger Depot. Twelve lines of railroads, with 
two others in process of construction, branching toward 
every important commercial metropolis of the Union, 
center at this Union Passenger Depot, from which eighty 
trains arrive and depart every twenty -four hours. The 
advantage of this arrangement for the convenience and 
comfort of the traveling community can not be over- 
estimated. 

Owing to the rapidly increasing travel, and additional 
roads under construction at this point, this Depot will 
soon become inadequate to the requirements, and it is 
expected that it will be greatly increased in dimensions. 

The Time Table on the following page gives the 
hours of arrival and departure of all regular passenger 
trains : 
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INDIANAPOLIS RAILROAD TIME TABLE. 



CleT^elaitd, €?olambu«, ClBclnnatl wkMkA IndlamapolU Rallirajr. 



(BEE LINE.) ABBIVB' 

Ni^ht EsfpreM 6:30 

Union Accommodation 9:36 

Local 3:20 

Day Express 4:39 



a 
a. 

P 
P 



m. 
m. 
m. 
m. 



LEA VE. 

Ix»cal 7:10 

New Orleans Express lOiftS 

Union Acciimmodation 4:20 

Night Express 7:45 

Pittahnrgf Cincinnati and St. I«onU RallTNrajr. 

Day Exprnra 3:15 a. m. 

Mail Express 9:00 a. m. 

Might Express 7:40 p. m. 

Sunday Express 7:40 p. m. 



Southern Express ^ 2:45 

Sunday Express 2:46 

Kichmond Accommodation. 10:45 
Day Express 6:26 



Terre Hante, Vandalla and St. Lonts Railroad. 



St. Louis Fast Line 3:15 

Terre Haute Accomniod'n .. 7:00 
St. Louis and Ev. Express.. 1:00 
St. Louis Night Express 7:30 

IndlsuiapolU 

Fast Express 3:15 

8t. Louis Express 7:50 

Mattoon Accommodation... 1:00 
Night Express 7:30 



a. 
a. 
P- 
p. 



m. 
m. 
m. 
m. 



and 

a. m. 
a. m. 
p. m. 
p. m. 



Eastern Fast Line 3:00 

Mail 10:16 

Terre Haute Accommod'n.. 4:45 
New York Express 6:30 

St. I«onU Railroad. 

Lightning Express 3:00 

Night Express 9:36 

Mattoon Accommodation... 6:35 
Day Express 7:00 



Cincinnati Railroad. 



Baltimore Express S:'i5 a. m. 

Mail 1U:55 a. m. 

Morgantown Arcom 2:40 p.m. 

ItHltimurc Express o:CA) p. m. 

Night Express 7:35 p. m. 



a. 


m. 


». 


m. 


P- 


m. 


p. 


m. 


a. 


m. 


a. 


m. 


a. 


m. 


p. 


B. 


a. 


m. 


a. 


m. 


P- 


m. 


P- 


m. 


a. 


m. 


a. 


m. 


P- 


m. 


F- 


m. 


ft. 


m. 


a. 


m. 



Baltimore Express 2:50 

Morgantown Accom 10:05 

Mall 11:50 noon. 

Chicago Express 7:05 p. m. 

Baltimore Express 11:20 uight. 



Ijafkyctte Railroad. 



Chicago Express 8:10 

Clilcago A Quincy Express...lO:50 

Chicago Mail .,. 4:40 

St. Louis Express 7:25 

Indianapolis, Blooaalnfiton and IVeatom Rallnray. 



Lafayette Accommodation.. 6:50 a. m. 

(*hicago A Quincy Express.. 8:10 a. m. 

Chicago Miiil 12:(H) noon. 

Chicago A Quiiiry Express.. 8:IK) p. m. 



m. 
m. 
m. 
m. 



Mail and Pacific Express 4:05 a. m. 

Urbana Accummodatiun 12:25 noon. 

Express 7:20 p. m. 



Express 10:50 a. m. 

Atlantic Express 5:48 p. m. 



Cincinnati Junction Railroad. 



Morning 
Mail 



Express 10:55 a. m. 

4:00 p. m. 

Vinccnnes 

Vincennes Accommodation.. 6:30 a. m. 

Mail aiid Exprertu 1:00 p. m. 

Spencer Accommodation 3:45 p. ni. 



Mail 12:16 noon. 

Express ti:30 p. m. 

Railroad. 

Spencer Accommodation 10:00 a. m. 

Vinoeunes Accommodation. 6:10 p. m. 
Mail and Express 7:3lO p. m. 



Pern and Cliicafl;o Rail-vrajr. 



Chicago A Toledo Mail 7:00 a. m. 

Toledo & Detroit Express... 3:30 p. m. 
Chicago A Lugansport Ex... 8:00 p. m. 



Chicago A Logansport Ex... 5:20 a. m. 
Toledo A Detroit Express. ...10: 10 a. m. 
C, M. C. A L. Mail 4:40 p. m. 



•lelforsonvillc and Madison Railroad. 



Louisville & Southern Ex... 3:20 a. m. 
Louisville A Madison Mail.. 6:50 a. m. 
Seymour Accommmodation 4:<N) p. m. 
Louisv*e, Mad. A South. Ex 4:50 p. m. 
Sunday Train 6:50 a. m. 



Louisville Night Express.... 3:00 a. m. 
Seymour Accommodation... 9:^i0 a. m. 
Louisville A Madison Mail..lO:46 a. m. 

Louisville A Madison Ex 7:20 p. m. 

Sunday Train 7:20 p. m. 



It is contemplated by the Local Coramitttee to make 
at least two excursions during the session of the Associ- 
ation, and others may be made if desired. 

Ezcnrsion to Terre Hatite. 

The citizens of Terre Haute have extended to the 
members of the Association a cordial invitation to viBit 
their city, and the officers of the Terre Haute & Indiana- 
polis Kailroad have very generously placed at their 
disposal as many coaches as may be deemed necessary 
for the occasion, free of charge. 

Terre Haute is a beautiful and thriving city advan- 
tageously situated on the east bank of the Wabash river, 
in Fort Harrison Prairie, 73 miles west of Indianapolis; 
it contains many elegant private residences and fine 
public buildings; among the latter the State Normal 
School, and some extensive manufacturing establish- 
ments ; the most important of which are the Yigo Blast 
Furnace, Terre Haute Nail Works, Glass Works, Rail- 
road Machine Shops, and Leath & Hagar's Foundry, 
Machine Shop and Car Works. 

There are here three artesian wells, one of which is 
1793 feet in depth and flows about three barrels of 
petroleum per diem. Another is 2,000 feet deep, dis- 
charging white sulphur water, and the third not finished, 
bat showing good signs of oil. 

Sreen Castle. 

Qn the way to Terre Haute the excursionists will first 
stop at the City of Green Castle, and spend a few min- 
utes in looking at the Nail Works belonging to the 
citizens of this enterprising city. Here also is located 
tbo Asbury University, one of the most popular institu- 
tions of learning in the State. 
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Brazil. 

The next city of importance on the route is Brazil, in 
Clay County. This place is headquarters for miners, 
and capitalists engaged in coal and iron operations. 
Here is also located the Brazil Blast Furnace. The 
citizens of this rapidly growing city have tendered the 
members of the Association a dinner. ■ 

Time Table 

Of the Excursion of the American Association for 
THE Advancement of Science, to the Coal Mines 
AND Furnaces on the line of the Terre Haute and 
Indianapolis Kailroad, August, 1871. 

Leave Indianapolis at 7.00 a. m. 

Arrive at Gieen Castle at 8.37 A. M. 

Leave Green Castle at 8.50 a. m. 

Arrive at Knightsville at 9.20 a. m. 

Leave Knightsville at 10.00 a. m. 

Arrive at Weavers at 10.15 a. m. 

Leave Weavers at 10.30 a. m. 

Arrive at McClellands at 10.40 a. m. 

Leave McClellands at 10.50 a. m. 

Arrive at Clay Coal Co.'s at 10.55 a. m. 

Leave Clay Coal Co.'s at 11.25 a. m. 

Arrive at Niblock's at 11.30 a. m. 

Leave Niblock's at 12.00 m. 

Arrive at Lafayette Blast Furnace at 12.10 p. m. 

Leave Lafayette Blast Furnace at 12.40 p. m. 

Leave Brazil at 1.00 p. m. 

Arrive at Morrison & Garlick's at 1.20 p. m. 

Leave Morrison & Garlick's at 1.40 p. m. 

Arrive at Brazil at 2.00 p. k. 
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DINNER 

Leave Brazil at 4.30 p. m. 

Arrive at Terre Haute at 5.10 P. m. 

JOHN B. SIMPSON, 
Gen'l Sup't St. L. V. T. H. & I. K. it. 

Beturn to Indianapolis the following day. 

Ezctirsion to New Albany, 

AT THE FALLS OF THE OHIO, OVER THE J. M. AND I. R. R. 

Members of the Association are tendered an invita- 
tion to visit New Albany, Indiana, as will be seen by 
the following letter: 

New Albany Society op Natural History, 

New Albany, Ind., April 17, 1871. 

Prof. E. T. Cox, 

Local Secretary A, A. A, S., Indianapolis, Ind.: 

Sir: At the request of the Directors of the Society 
of Natural History, and the proprietors of our manu- 
factories, I have the honor to invite (through you) the 
American Association for the Advancement of Science 
to visit New Albany at their annual meeting, in Indian- 
apolis. 

Should they accept our invitation, we will endeavor 
to make their visit plea43ant. 

Very respectfully your obedient servant, 

John Sloan, 
Preset N. A. Soc. Nat. Hist. 

An excursion to New Albany, at the Falls of the 
Ohio River, would occupy a day or two, and if memt 
bers of the Association desired, could be extended to 
Wyandotte Cave, in Crawford county, Indiana, or tq 
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Mammoth Cave, in Kentucky — the former is easily 
reached from New Albany, in a few hours, by steam- 
boat, and the latter by rail. 

Falls op the Ohio. — These Falls are formed by a 
reef of fossil coral, belonging to the Devonian and Silu- 
rian formations. When the river is low, which is gen- 
erally the case during the summer, the islands at the 
Falls are entirely exposed, presenting a rich field for 
the geologist; while the scenery is exceedingly varied 
and picturesque. 

tt may be safely stated that no locality in the world 
{►resents such a rich display of the several genera of 
fossils found in the Devonian and Silurian rocks. Many 
of the finest specimens figured in the splendid work of 
Milne Edwards and Haime were obtained at this point, 
and other authors have drawn largely from it for the 
means of illustrating this interesting branch of study. 

The Great Ohio Bailroad Bridge. — This Bridge, 
which is over a mile in length, without its approaohes, 
is one of the finest structures in the world. Two of the 
spans are, respectively, three hundred and seventy-five 
and four hundred feet in length. It cost about one and a 
half millions of dollars. Walks are ari*anged on either 
side for the convenience of foot passengers, affording 
from the center of the bridge a splendid view of the 
cities of Louisville, Jeffersonville and New Albany, and 
the Falls of the Ohio. 

Sydney S. Lyon's Collection. — Near the Indiana 
terminus of the bridge is the residence of Sydney S. 
Lyon, the distinguished pakeontologist. His collection 
of eri&oids is probably unsurpassed 1>y any oolleciHM^ 
ki Europe or America — embracing specimens of all th^ 
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crinoids belonging to this region, as well as of foreign 
representatives of this group. They are all arranged 
and labeled, and a visit to this rare collection will well 
repay any one interested in paleontology. 

New Albany Sooiety of Natural History. 

This Society has been in existence only about two 
years, but its collections are quite extensive for so 
young an institution. It has a good hall for a cabinet 
and lecture room, and has the fine botanical collectioi^ 
of the late Dr. Clapp, containing nearly five thousan4 
specimens, which are being arranged for exhibition. 
It includes also several minor collections, some of 
plants belonging to the far South. 

In the line of pre-historic remains the Society is 
very rich. The specimens of stone axes, spear heads, 
arrow heads, vases, ornaments, etc., are numbered by 
thousands. 

The products of the Aydelotte shell heap are very 
interesting, among which may be mentioned a large 
number of the bones of man and of the lower animals, 
together with many handsomely polished bone imple- 
ments. 

The Society has a fair collection of shells, embracing 
several hundred specimens of the genus Unio, as wel| 
as many other representatives of the Mollusca. 

Of course the Society claims only to have made a be- 
ginning; but it is hoped that the Association will be 
interested in a visit to its rooms. 

Glass Works.— The Star Glass Works of New Al- 
bany are among the largest of the kind in the West^ 
and the manufacture of plate glass is carried on mora 
Axteiiaively here than at any other place in this eoun- 
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try. All the arrangements of these works are very 
complete. The machinery for polishing the plates cost 
a large sum of money, and, as much of the apparatus is 
of a novel character (the invention of Captain J. B. 
Ford), the proprietors do not, at present, deem it pru- 
dent to open this part of the estahlishment to the 
public. 

New Albany Glass Works. — These Works are con- 
fined entirely to the manufacture of bottles and window 
glass, from which large shipments are made to all parts 
of the South and West. 

On account of the excellence of the materials used, 
the glassware turned out from these two manufactories 
has already attained quite a notoriety. 

Rolling Mill, Iron Works, Etc. — The city of New 
Albany is emphatically a manufacturing town, and the 
extensive works of this kind are all objects of interest. 

Scenery op the Neighborhood. — From the hills in 
the neighborhood of the city some of the finest snatches 
of scenery on the Ohio may be obtained. The Ohio is 
the famous "^a belle riviere'' of the early voyageurs, and 
since its banks have received the care and culture of 
a thrifly population it has lost none of its wondrous 
beauty. 

Geological Uap and Seotion. 

The accompanying map represents that portion of 
the Indiana Coal Measures which lie in the northern 
part of Clay county, and is accompanied by a vertical 
section showing the number and order of the various 
coal beds which are workable in this part of the field 
by entries driven in at the outcrop, or by shallow shafts. 
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The various seams are designated, both on the section 
and on the map, by corresponding letters. From F to 
K, the beds lying east of Brazil, are block coals. To 
the west of this place, all the seams along the line of 
the T. II. & I. R. R, so far as known, are caking coals, 
The boundary line between the caking coal and block 
coal curves slightly to the northwest after passing Bra- 
zil — Webster's' coal, in sec. 10, town. 13, range 7, being 
the most westerly block coal seam known in the county. 

There are five Blast Furnaces in this county, each 
being represented on the map by a star. All are using 
the raw block coal for fuel, and the quality of the pig 
iron is equally as good as that made from the same ores 
with charcoal. It is an open gray iron of highly crys- 
talline structure, contains a large per centage of carbon, 
mere traces of sulphur and phosphorus, and is eminently 
suited for the manufacture of steel. In fact, the block 
coal is, from its physical structure, and great purity, 
peculiarly suited to metallurgical purposes. It is free 
burning, makes an open fire, and without caking, swell- 
ing, scaffolding in the furnace, or changing form, burns 
like hickory wood until it is consumed to a pure whit« 
ash, and leaves no clinkers. As a fuel for locomotives, 
it likewise has no superior; does not burn out the 
boilers or fire-boxes, and gives as little trouble as wood. 

There are as many as five distinct scams of block 
coal in Chiy county, three of which are workable and 
have an average united thickness of twelve feet. 

Twenty -six mines are now being worked along the 
line of the T. H. & I. R. R. and its branches, and the 
dailj" product at this time, is about three thousand tons. 
It is only recently that the market for this coal has 
extended beyond our own borders; now shipments are 
daily made to St. Louis and the Carondolet Blast Fur- 
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naces; to Chicago, where it is used on the lake tug 
boats, and to Michigan City, for the use of the Michigan 
Southern and Northern Indiana R. R.; this railroad is 
now consuming from nine to ten thousand bushels per 
week. 

In fact, wherever this coal has been used, either as a 
fuel for manufacturing iron or other purj)oses, it has 
gained a high reputation, and we have good reason to 
expect a material increase in the demand for block coal 
and its introduction into other markets during the com- 
ing Fall and Winter. 

The caking coals that are workable along the route of 
the excursion are K, L, and N, respectively throe, eight, 
and four and a half feet thick. 

Mines where coal is worked are designated on the 
map by a round black dot, outcrops of coal by a black 
square^ and bores where the coal has been struck, by 
small circles; blast furnaces by a star, and proposed rail- 
roads by dotted lines. 

The small map of the State in the fore-part of this 
pamphlet was generously furnished by Braden & Bur- 
ford, Lithographers, No. 24 West Washington street, 
Indianapolis, and is inserted as a useful guide to the 
railroad system of Indiana. 

By order of the Local Committee. 

Daniel Macauley, Chairman, 
E. T. Cox, Secretary, 
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